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(54) Frontal air bag system 

(57) A frontal air bag system (10,110,210) for a ve- 
hicle (1 2) includes an air bag module (20) having a hous- 
ing for mounting to vehicle structure of the vehicle (12) 
and an air bag (22) operatively connected to the air bag 
module (20). The frontal air bag system (10,110,210) al- 
so Includes an infiator (64,164,264) disposed in the 



housing for Inflating the air bag (22) with an inflation gas. 
The frontal air bag system (10,110,210) further Includes 
at least one tether (54,154,254) interconnecting the air 
bag (22) and either one of the housing and the infiator 
(64,1 64,264) to cause some of the inflation gas to vent 
through the housing to atmosphere. 
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Description 



SUMIMARY OF THE INVENTION 



TECHNICAL FIELD 

[0001] The present invention relates generally to in- 
flatable restraint systems for vehicles and, more partic- 
ularly, to a frontal air bag system for a vehicle. 

BACKGROUND OF THE INVENTION 

[0002] It is known to provide an inflatable restraint 
system in a vehicle for restraining a vehicle occupant. 
In some vehicles, the inflatable restraint system may be 
a passenger air bag system disposed within an occu- 
pant compartment In the vehicle in close proximity to ei- 
ther a driver occupant or one or more passenger occu- 
pants. Typically, the passenger air bag system includes 
a passenger air bag module attached to an instrument 
panel of the vehicle and having an air bag for deploy- 
ment through an opening in the air bag module to extend 
in an occupant compartment of the vehicle. The de- 
ployed air bag typically interacts with the occupant dur- 
ing a collision. 

[0003] It is also known to provide one or more vent 
openings in wails of the air bag to vent inflation gas from 
an interior of the air bag into the occupant compartment. 
These air bag vents are commonly provided in a base 
wall portion of the air bag to direct the vented gas away 
from the occupant. The vent opening may be provided 
by a gas penneable fabric panel sewn into the bag. In 
addition, it is known to employ various flow control de- 
vices to control the flow of inflation gas through the vent 
opening. 

[0004] It is also known to provide a displacement re- 
sponsive air bag vent. An example of such a displace- 
ment responsive air bag vent is disclosed in U.S. Patent 
No. 5,280,953 to Wolanin et al. In this patent, a closure 
valve is associated with a vent opening in the air bag for 
selectively venting a portion of the inflation gas into the 
occupant compartment. A tether located in the air bag 
has a first end operatively associated with the closure 
valve and a second end attached to the air bag so that 
the inflation of the air bag pulls the tether to close the 
closure valve and contain the Inflation gas within the air 
bag. 

[0005] As a result, it is desirable to provide tether ac- 
tuated venting for a frontal air bag system. It is also de- 
sirable to provide very large vents In a housing of an air 
bag module for the inflation gas to escape if an occupant 
is seated in close proximity to the air bag module. It Is 
further desirable to provide full deployment of a frontal 
air bag when the occupant is nonriaily seated. It is still 
further desirable to reduce the amount of venting for a 
nonnally seated occupant to a normal amount. There- 
fore, there is a need in the art to provide an improved 
frontal air bag system. 



[0006] It is, therefore, one object of the present inven- 
tion to provide a frontal air bag system for a vehicle. 
5 [0007] It is another object of the present invention to 
provide a frontal air bag system with tether actuated 
venting. 

[0008] It is yet another object of the present invention 
to provide a frontal air bag system with a vent closure 

10 In a housing for the air bag. 

[0009] To achieve the foregoing objects, the present 
Invention is a frontal air bag system for a vehicle includ- 
ing an air bag module having a housing for mounting to 
vehicle structure of the vehicle and an air bag operative- 

f5 ly connected to the air bag module. The frontal air bag 
system also includes an inflator disposed in the housing 
for inflating the air bag with an inflation gas. The frontal 
air bag system further Includes at least one tether inter- 
connecting the air bag and either one of the housing and 

20 the inflator to cause some of the inflation gas to vent 
through the housing to atmosphere. 
[001 0] One advantage of the present invention is that 
an Improved frontal air bag system is provided for a ve- 
htele. Another advantage of the present invention is that 

25 the frontal air bag system provides relatively large vents 
in a housing for the air bag to allow inflation gas to es- 
cape if an occupant is in close proximity to the air bag 
module. Yet another advantage of the present invention 
is that the frontal air bag system provides full deploy- 

30 ment of an air bag with at least one tether to pull a clo- 
sure over the vents when the occupant is normally seat- 
ed. Still another advantage of the present invention Is 
that the frontal air bag system reduces the amount of 
venting for the nomnally seated occupant to a normal 

35 amount. A further advantage of the present invention is 
that the frontal air bag system has vents located in a 
housing, making them less variable and bulky. Yet a fur- 
ther advantage of the present invention is that the frontal 
air bag system has vents in the housing to aspirate and 

40 add to inflation gas in a nomrial deployment. 

[001 1 ] Other objects, features and advantages of the 
present Invention wiil be readily appreciated, as the 
same becomes better understood, after reading the 
subsequent description taken in conjunction with the ac- 

45 companying drawings, 

BRIEF DESCRIPTION OF THE DRAWINGS 



50 



[0012] 



55 



Figure 1 is a side elevational view of a frontal air 
bag system, according to the present invention. Il- 
lustrated in operational relationship with an occu- 
pant in a vehicle. 

Figure 2 is a fragmentary plan view of the frontal air 
bag system of Figure 1 . 

Figure 3 is a view similar to Figure 2 illustrating a 
first operational state of the frontal air bag system 
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of Figure 1 . 

Figure 4 Is a view similar to Figure 2 illustrating a 
second operational state of the frontal air bag sys- 
tem of Figure 2. 

Figure 5 is an enlarged view of a portion of another 
embodiment, according to the present invention, of 
the frontal air bag system of Figure 2 Illustrating the 
first operational state. 

Figure 6 is a view similar to Figure 5 illustrating the 
second operational state of the frontal air bag sys- 
tem of Figure 5. 

Figures 7 and 8 are enlarged views of a portion of 
yet another embodiment, according to the present 

invention, of the front air bag system of Figure 2 il- 
lustrating first and second operational states there- 
of. 

DESCRIPTION OF THE PREFERRED EMBODIIUIENT 

[001 3] Referring to the drawings and in particular Fig- 
ures 1 and 2, one embodiment of a frontal air bag system 
10, according to the present invention, is shown for a 
vehicle (partially shown), generally indicated at 12. The 
vehicle 12 includes a seat 14 mounted by suitable 
means (not shown) to vehicle structure (not shown) in 
an occupant compartment 1 6 of the vehicle 1 2. The ve- 
hicle 12 also includes a door (not shown) disposed ad- 
jacent the seat 14 and generally perpendicular thereto. 
The door is connected by suitable means (not shown) 
to vehicle structure (not shown). An occupant 18 is typ- 
ically seated in the seat 14 adjacent the door. The vehi- 
cle 12 further includes an Instrument panel 19 spaced 
fonvardly from the seat 14 and extending laterally 
across the occupant compartment 16. It should be ap- 
preciated that, in the embodiment illustrated, the frontal 
air bag system 10 is mounted in the instrument panel 
1 9 and acts as a frontal restraint for the occupant 1 8 on 
the passenger side of the occupant compartment 16. It 
should also be appreciated that the frontal air bag sys- 
tem 10 may be used for a driver, passenger or side air 
bag application. It should further be appreciated that, 
except for the frontal air bag system 1 0, the vehicle 12 
is conventional and known in the art. 
[0014] Referring to Figures 1 through 6, the frontal air 
bag system 10, according to the present Invention, in- 
cludes an air bag module, generally Indicated at 20, 
mounted to the instrument panel 19 and an air bag 22 
disposed within the air bag module 20 for deployment 
rearwardly toward the occupant 18. The air bag 22 is a 
single panel having a generally rectangular shape. The 
air bag 22 is made of a fabric material such as nylon or 
polyester as is known in the art. 
[0015] The air bag module 20 includes an outer hous- 
ing 24 mounted to the instrument panel 1 9 by suitable 
means such as fasteners (not shown). The outer hous- 
ing 24 is generally rectangular in shape and made of a 
rigid material such as plastic. The outer housing 24 has 
a base wall 26 extending laterally and a plurality of side 



walls 28 extending generally perpendicular to the base 
wall 26 to fomi a chamber 30 therein. The base wall 26 
also has a recessed portion 32 extending away from the 
chamber 30 and having a generally "U" shape to fonn 
5 an inflator cavity 34. The side walls 28 have a plurality 
of apertures or vents 36 extending therethrough for a 
function to be described. The side walls 28 also have 
an outer flange 38 extending laterally outwardly and 
generally perpendicularly to the side walls 28 at a free 
10 end thereof. The air bag 22 has an edge secured to the 
outer flange 38 by suitable means such as fasteners 40. 
The side walls 28 may also have an inner flange 41 ex- 
tending laterally outwardly and generally perpendicular- 
ly to the side wails 28 with an aperture 41 a extending 
therethrough for a function to be described. The outer 
housing 24 is a monolithic structure being integral, uni- 
tary and one-piece. It should be appreciated that the 
side walls 28 would be perforated with rows of vents 36. 
It should further be appreciated that a door or cover (not 
shown) closes the open end of the outer housing 24. 
[001 6] The air bag module 20 also Includes an inflator 
or diffuser panel 42 extending across the inflator cavity 
34 and secured to the recessed portion 32 of the base 
wall 26 by suitable means such as fasteners (not 
shown). The inflator panel 42 has a plurality of apertures 
44 extending therethrough for a function to be de- 
scribed. The inflator panel 42 is made of rigid material 
such as plastic. 

[0017] The air bag module 20 includes an Inner hous- 
ing 46 disposed in the chamber 30 of the outer housing 
24. The inner housing 46 has a plurality of side walls 48 
extending through the apertures 41 a In the Inner flanges 
41 of the side walls 28 and forming a generally rectan- 
gular shape with open ends. The side walls 48 have a 
plurality of apertures or vents 50 extending therethrough 
that are aligned initially with the vents 36 in the outer 
housing 24 when the Inner housing 46 is In a predeter- 
mined position relative to the outer housing 24. The side 
walls 48 have a flange 52 extending laterally inward and 
generaliy perpendicu lar to the side walls 48 at a one end 
adjacent the open end of the outer housing 24 for a func- 
tion to be described. It should be appreciated that the 
side walls 48 would be perforated with rows of vents 50. 
[001 8] The frontal air bag system 1 0 Includes at least 
one, preferably a plurality of tethers 54 interconnecting 
the air bag 22 and the inner housing 46. Each of the 
tethers 54 have a first end 56 connected to one of the 
flanges 52 of the side walls 48 by suitable means such 
as fasteners 58. Each of the tethers 54 have a second 
end 60 connected to a mid portion of the air bag 22 by 
suitable means such as fasteners 62. It should be ap- 
preciated that inflation of the air bag 22 pulls the tethers 
54 taunt to move the inner housing 46 relative to the 
outer housing 20. 

[001 9] The frontal air bag system 1 0 further includes 
an inflator 64 disposed in the inflator cavity 34 between 
the recessed portion 32 of the base wall 26 and the In- 
flator panel 42 for inflating the air bag 20. The inflator 
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64 extends axially along the infiator cavity 34 and is gen- 
erally cylindrical in shape. The infiator 64 may Include 
an infiator braclcet (not shown) to nnount the infiator 64 
to the base wall 26 of the outer housing 20 by suitable 
means such as fasteners (not shown). The infiator 64 
includes a central pyrotechnic unit and may include a 
rupture disc or drffuser (not shown) having a plurality of 
apertures (not shown) to allow the gas to pass there- 
through. The infiator 64 Includes an electrical connector 
(not shown) connected to a source of power (not shown) 
for activating the central pyrotechnic unit. It should be 
appreciated that the central pyrotechnic unit of the infia- 
tor 64 is activated by the source of power to expel a gas 
into the infiator cavity 34 and through the apertures 44 
In the infiator panel 42 to inflate the air bag 22. 
[0020] In operation, the frontal air bag system 10 is 
mounted in the instrument panel 19 and the air bag 22 
Is in a folded stowed position as Illustrated in Figure 2. 
The vents 50 in the inner housing 46 are aligned with 
the vents 36 In the outer housing 24. When the vehicle 
1 2 experiences a collision-Indicating condition of at least 
a predetermined threshold level, an electrical signal is 
sent to the infiator 64. The infiator 64 Is activated and a 
gas is expelled by the central pyrotechnic unit into the 
infiator cavity 34 and through the apertures 44 in the 
infiator panel 42 and into the air bag 22 as indicated by 
the arrows in Figure 3. Gas enters the air bag 22 and 
does not initially escape through the vents 36 and 50 
because of Interference between the material of the air 
bag 22 and the vents 36 and 50. The air bag 22 deploys 
as it is filled to extend into the occupant compartment 
16 of the vehicle 12 between the occupant 18 and the 
instrument panel 1 9 as illustrated in Rgure 3. The teth- 
ers 54 have slack and the vents 36 and 50 are aligned 
so that the gas can escape to atmosphere. It should be 
appreciated that once the air bag 22 is partially deployed 
the gas would aspirate or exhaust through the vents 50 
and 36, which are still aligned, as indicated by the ar- 
rows in Figure 3. 

[0021 ] The vents 36 and 50 exhaust or vent gas if the 
occupant 18 is In close proximity and seated in the seat 
14 to avoid building pressure in the air bag 22 early in 
the deployment. Otherwise, when the occupant 18 Is 
nomially seated in the seat 14, the vents 36 and 50 
would aspirate for a few milliseconds until the tethers 54 
are pulled taunt. Once taunt, upon further inflation and 
deployment of the air bag 22, the tethers 54 pull the inner 
housing 46 up slightly to a closed position relative to the 
outer housing 24 where the vents 36 and 50 do not line 
up and the gas cannot escape through the outer housing 
24 as illustrated in Figure 4, The occupant 18 will typi- 
cally interact with the deployed air bag 22. 
[0022] Referring to Figures 5 and 6, another embod- 
iment 110, according to the present Invention, of the 
frontal air bag system 1 0 is shown. Like parts of the fron- 
tal air bag system 10 have like reference numerals in- 
creased by one hundred (100). In this embodiment, the 
frontal air bag system 110 eliminates the inner housing 



and recessed portion of the outer housing 1 24. The out- 
er housing 124 has the base wall 126 and side wall 128 
fonning an arcuate comer portion 127 therebetween. 
The comer portion 127 has the vents 136 extending 

5 therethrough. The outer housing 124 has a rib or pro- 
jection 1 70 extending into the chamber 130. The frontal 
air bag system 110 has the Infiator 164 disposed adja- 
cent the comer portion 127 and includes a rib or projec- 
tion 165 extending outwardly to cooperate with the rib 

^0 1 70 on the outer housing 1 24. The frontal air bag system 
1 1 0 has the first end 1 56 of the tether 1 54 connected to 
the infiator 1 64 by suitable means such as the fastener 
1 56 and the second end Is connected to the air bag. The 
frontal air bag system 1 1 0 may also include one or more 

^5 break-away stitches 1 72 In the tether 1 54 for a function 
to be described. 

[0023] In operation, the frontal air bag system 110 is 
mounted In the Instrument panel 19 and the air bag Is 
in a folded stowed position as illustrated in Figure 5. 

20 When the vehicle 12 experiences a collision-indicating 
condition of at least a predetemiined threshold level, an 
electrbal signal is sent to the infiator 164. The infiator 
1 64 is activated and a gas is expelled by the central py- 
rotechnic unit into the chamber 1 30 and into the air bag 

25 as indicated by the an^ows in Figure 5. Gas enters the 
air bag and fills to deploy the air bag. The air bag deploys 
as it is filled to extend into the occupant compartment 
16 of the vehicle 12 between the occupant 18 and the 
instrument panel 19. When the occupant 1 8 is nomially 

so seated in the seat 14, a nornial deployment of the air 
bag pulls on the tethers 154 to rotate the infiator 164 to 
align the infiator 164 with the vents 136 in the comer 
portion 127 of the outer housing 124. Gas aspirates 
through the vents 136 for a few milliseconds until the 

35 projection 1 65 contacts the projection 1 70 and the teth- 
ers 154 are initially pulled taunt as illustrated in Figure 
6. Once initially taunt, upon further inflation and deploy- 
ment of the air bag, the tethers 154 pull apart or break 
the break away stitches 1 72 and pull the tethers 1 54 fully 

40 taunt. Once fully taunt, the tethers 1 54 pull or rotate the 
projection 1 65 on the infiator 1 64 past the projection 1 70 
on the outer housing 124 and the gas cannot escape 
through the outer housing 124, but continues to Inflate 
the air bag to full deployment. The occupant 1 8 will typ- 

45 ically interact with the deployed air bag. It should be ap- 
preciated that the corner portion 127 may not include 
the vents 136 and that the infiator panel or the tethers 
154 themselves may include the vents 136 and cover 
the Infiator 1 64 to vent the gas in an initial position before 

so the infiator 1 64 is rotated. 

[0024] Refemng to Figures 7 and 8, yet another em- 
bodiment 210, according to the present invention, of the 
frontal air bag system 1 0 is shown. Like parts of the fron- 
tal air bag system 10 have like reference numerals in* 

55 creased by two hundred (200). In this embodiment, the 
frontal air bag system 210 eliminates the inner housing 
and recessed portion of the outer housing 224. The out- 
er housing 224 has the base wall 226 with the vents 236 
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extending therethrough. The frontal air bag system 21 0 
has the (nfiator 264 disposed adjacent the corner of the 
housing 224 and the inflator panel 242 has apertures 
244 aligned with the gas diffusing from the Inflator 264. 
The frontal air bag system 21 0 has the first end 256 of 5 
the tether 254 connected to the base wall 226 of the 
housing 224 by suitable means such as the fastener 258 
and the second end Is connected to the air bag 222. The 
tether 254 has one or more vents or apertures 280 ex- 
tending through a portion thereof. The frontal air bag io 
system 210 also includes one or more breal<-away 
stitches 272 in the tether 254 to align the vents 280 of 
the tether 254 with the vents 236 of the housing 224 In 
an initial position for a function to be described. The fron- 
tal air bag system 21 0 may include a retainer 282 con- '5 
nected to the housing 226 to retain the tether 254 in its 
initial position. The retainer 282 has a plurality of aper- 
tures 284 aligned with the vents 280 and 236. 
[0025] In operation, the frontal air bag system 210 is 
mounted in the instrument panel 1 9 and the air bag 222 20 
is in a folded stowed position as illustrated in Figure 7. 
The vents 280 in the tether 254 are aligned with the 
vents 236 in the outer housing 224. When the vehicle 
1 2 experiences a collision-indicating condition of at least 
a predetemiined threshold level, an electrical signal Is 25 
sent to the inflator 264. The inflator 264 is activated and 
a gas is expelled by the central pyrotechnic unit through 
the apertures 244 in the inflator panel 242 Into the cham- 
ber 230 and Into the air bag 222 as indicated by the ar- 
rows in Figure 7. Gas enters the air bag 222 and fills to 30 
deploy the air bag 222. The air bag 222 deploys as it is 
filled to extend into the occupant compartment 1 6 of the 
vehicle 12 between the occupant 1 8 and the instrument 
panel 1 9. The tethers 254 have slack and the vents 236 
and 280 are aligned with the apertures 284 in the retain- 3S 
er 282 so that the gas can escape to atmosphere. It 
should be appreciated that once the air bag 222 is par- 
tially deployed the gas would aspirate or exhaust 
through the vents 280 and 236, which are still aligned, 4. 
as indicated by the an^ows In Figure 7. 40 
[0026] The vents 236 and 280 exhaust or vent gas if 
the occupant 18 Is in close proximity and seated in the 
seat 1 4 to avoid building pressure in the air bag 222 ear- 
ly in the deployment. Otherwise, when the occupant 18 
Is nonmally seated In the seat 1 4, the vents 236 and 238 ^5 
would aspirate for a few milliseconds until the tethers 
254 are pulled taunt. Once taunt, upon further inflation 5. 
and deployment of the air bag 222, the tethers 254 pull 
apart or break the break away stitches 272 and pufi the 
tethers 254 fully taunt where the vents 236 and 280 do so 
not line up and the gas cannot escape through the outer 
housing 224 as illustrated in Figure 8. The occupant 18 
will typically Interact with the deployed air bag 222. 6. 
[0027] The present invention has been described in 
an illustrative manner It is to be understood that the ter- ss 
minology, which has been used, Is Intended to be in the 
nature of words of description rather than of limitation. 
[0028] Many modifications and variations of the 



present invention are possible in light of the above 
teachings. Therefore, within the scope of the appended 
claims, the present Invention may be practiced other 
than as specifically described. 



Claims 

1. A frontal air bag system (10,110,210) for a vehicle 
(12) comprising: 

an air bag module (20) having a housing 
(24,124,224) for mounting to vehicle structure 
of the vehicle (12); 

an air bag (22) operatlvely connected to said 
air bag module (20); 

an inflator (64,164,264) disposed in said hous- 
ing (24,124,224) for inflating said air bag (22) 
with an inflation gas; and 
at least one tether (54,154,254) interconnect- 
ing said air bag (22) and either one of said hous- 
ing (24.124,224) and said inflator (64,164,264) 
to cause some of the Inflation gas to vent 
through said housing (24,124,224) to atmos- 
phere. 



3. 



A frontal air bag system (1 0,1 1 0,21 0) as set forth in 
claim 1 wherein housing comprises an outer hous- 
ing (24,124,224) having a plurality of vents 
(36,50,136,236,280) extending therethrough. 

A frontal air bag system ( 1 0,1 1 0,21 0) as set forth In 
claim 2 wherein said outer housing (24,124,224) 
has a base wail (26,1 26) and a plurality of side waits 
(28,128) extending generally perpendicularly from 
said base wall (26,126), said vents (36,50,136) ex- 
tending through said side walls (28,128). 

Afrontal air bag system (10,110,210) as set forth in 
claim 3 including an inner housing (46) disposed 
within said outer housing (24) and having a plurality 
of vents (36,50) extending therethrough and 
aligned with said vents (36,50) of said outer housing 
(24) when said inner housing (46) Is in an initial po- 
sition relative to said outer housing (24). 

A frontal air bag system (1 0,1 1 0,21 0) as set forth in 
claim 4 wherein said at least one tether (54) has a 
first end (56) connected to said inner housing (46) 
and a second end (60) connected to said air bag 
(22). 

A frontal air bag system ( 1 0, 1 1 0 ,21 0) as set forth In 
claim 2 including an Inflator panel (42,242) dis- 
posed over said Inflator (64.264) and connected to 
said outer housing (24,224) and having a plurality 
of apertures (36,50,284) extending therethrough. 
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7. A frontal air bag system (10,110,210) as set forth in 
claim 2 wherein outer housing (1 24) has a base wall 
(126) and a side wall and a corner portion (127) in- 
terconnecting said base wall (126) and said side 
wall (128), said vents (136) extending through said 
corner portion (127). 

8. A frontal air bag system (1 0,1 1 0,21 0) as set forth in 
claim 7 wherein said base wall (1 26) has a first pro- 
jection (165). 

9. A frontal air bag system (10,11 0,21 0) as set forth in 
claim 8 wherein said inflator (1 64) has a second pro- 
jection (1 70) to cooperate with said first projection 
(165). 

10. A frontal air bag system (10,110,210) as set forth in 
claim 8 wherein said at least one tether (154) has a 
first end (156) connected to said Inflator (164) and 
a second end (60) connected to said air bag (22) to 
rotate said inflator (164) upon deployment. 

1 1 . A frontal air bag system (10,11 0,21 0) as set forth In 
claim 10 including at least one break-away stitch 
(1 72) in said at least one tether (1 54) to stitch (1 72) 
a portion of said at least one tether (154) together 
until broken when said first projection (165) con- 
tacts said second projection (170). 

12. A frontal air bag system (10,110,210) as set forth in 
claim 2 wherein said at least one tether (254) has a 
plurality of vents (280) extending therethrough and 
aligned with said vents (236) of said outer housing 
(224) when at least one tether (254) is in an Initial 
position relative to said outer housing (224). 

13. A frontal air bag system (10,110,210) for a vehicle 
(1 2) comprising: 

an air bag module (20) having a housing for 
mounting to vehicle structure of the vehicle 
(12), said housing having a plurality of vents 
(36,50,136,236,280) extending thereth(X)ugh; 
an air bag (22) operatively connected to said 
housing; 

an inflator (64,164,264) disposed in said hous- 
ing for inflating said air bag (22) with an inflation 
gas; and 

a plurality of tethers (54, 1 54,254) interconnect- 
ing said air bag (22) and either o ne of said hous- 
ing and said inflator (64,164,264) to cause 
some of the inflation gas to vent through said 
vents (36,50,136,236,280) in said housing to 
atmosphere. 

14. A frontal air bag system (10,110,210) as set forth in 
claim 13 wherein said housing compn'ses an outer 
housing (24,124,224) has a base wall (26,126) and 



10 

a plurality of side walls (28, 1 28) extending generally 
perpendicularly from said base wall (26,126), said 
vents (36,50,136,236.280) extending through said 
side walls (28,128). 

5 

15. A frontal air bag system (1 0,11 0,21 0) as set forth in 
claim 14 wherein said housing Includes an Inner 
housing (46) disposed within said outer housing 
(24) and having a plurality of vents (50) extending 
10 therethrough and aligned with said vents (36) of 
said outer housing (24) when said inner housing 
(46) Is in an initial position relative to said outer 
housing (24). 

15 16. A frontal air bag system (10,110,210) as set forth in 
claim 1 5 wherein each of said tethers (54) has a first 
end (56) connected to said inner housing (46) and 
a second end (60) connected to said air bag (22). 

20 17. A frontal air bag system (1 0,11 0,21 0) as set forth in 
claim 13 wherein said housing comprises an outer 
housing (124) having a base wall (126) and a side 
wall (128) and a comer portion (127) interconnect- 
ing said base wail (126) and said side wall (128), 
25 said vents (1 36) extending through said corner por- 
tion (127). 

18. A frontal air bag system (10,11 0,21 0) as set forth in 
claim 17 wherein each of said tethers (154) has a 
30 first end (1 56) connected to said inflator (1 64) and 
a second end (160) connected to said air bag (22) 
to rotate said inflator (164) upon deployment. 



19. A frontal air bag system (1 0,1 1 0,21 0) as set forth In 
35 claim 13 wherein said at least one tether (254) has 

a plurality of vents (280) extending therethrough 
and aligned with said vents (236) of said outer hous- 
ing (224) when at least one tether (254) is in an in- 
itial position relative to said outer housing (224). 

40 

20. A frontal air bag system (10,110,210) for a vehicle 
(12) comprising: 

an air bag module (20) having an outer housing 
^5 (24,1 24,224) for mounting to vehicle structure 

of the vehicle (12), said outer housing 
(24,124,224) having a plurality of vents 
(36,136,236) extending therethrough; 
an air bag (22) operatively connected to said 
50 outer housing (24,124,224); 

an Inflator (64,164,264) disposed in said outer 
housing (24,124,224) for inflating said air bag 
(22) with an inflation gas; and 
a plurality of tethers (54,154,254) having a first 
55 end (56, 1 56,256) connected to said air bag (22) 

and a second end operatively connected to ei- 
ther one of said outer housing (24,1 24,224) and 
said inflator (64,164,264) to open said vents 
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(36,50,1 36»236,280) and cause some of the in- 
flation gas to vent through said vents 
(36,50,136,236,280) in said outer housing 
(24,124,224) to atmosphere. 
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